Objective.-To examine the use of protective headgear by surfers, their perceptions of its usefulness, and barriers to its use.
Introduction
Surfboard riding is an increasingly popular sport and has a low risk of injury relative to a range of other sports. 1 Although injuries may be sustained to all body regions, head and facial injuries have been commonly reported. [1] [2] [3] [4] [5] Some of the larger published studies indicate that head and facial injuries comprise between 26% and 37% of all surfing-related injuries. [1] [2] [3] Furthermore, in a large In-ternet-based survey, Nathanson et al 2 reported that the scalp and face were the most commonly injured body parts.
Surfing-related head and facial injuries include lacerations, fractures, contusions, closed head injuries, and eye injuries. [1] [2] [3] [4] 6 Taylor et al 1 reported that head and face injuries accounted for 26% of all injuries sustained by experienced surfers over a 12-month period and 42% of surfing injuries treated in emergency departments. Although these injuries may be of significance in themselves, their occurrence in the aqueous environment has the potential for additional consequences. In particular, it would be reasonable to expect any alteration in the level of consciousness to be associated with an increased risk of drowning. Accordingly, specifically designed protective headgear is now readily available for surfers.
However, casual observation indicates clearly that surfers seldom use it. This observation is supported by published data that indicate only 8% of surfers routinely use protective headgear. 2 Effective injury-prevention strategies require an understanding of the safety attitudes and beliefs of the individuals who will ultimately be using the equipment. 7 To date, little research has investigated the use of protective headgear among surfers. Specifically, there are no reports of its effectiveness among surfers. Intuitively, however, such headgear would be expected to afford some protection against head injury. Given the well-documented risk of head and facial injury, this study aimed to examine the perception of surfers regarding protective headgear generally and to determine the reasons why so few surfers use it routinely. This study also aimed to evaluate the risk of head injury, as perceived by surfers, relative to a range of other sports and activities. These data will be useful to inform the development of strategies aimed at increasing the use of protective headgear among surfers. This may, in turn, assist in lowering the rate of injury to the head and face.
Methods
This study was an anonymous, cross-sectional survey of surfboard riders at the 8 most popular ocean surfing beaches on the east and west coasts of Victoria, near Melbourne, Australia, over a 4-month period (FebruaryMay 2003). Surfers were invited to participate if they were at least 18 years old and had been an active surfer for at least 1 year. Bodysurfers, windsurfers, and boogieboard riders were not enrolled. This study was part of a larger study investigating surfing-related injuries 1 that was approved by the Royal Melbourne Hospital Human Research and Ethics Committee and supported by Surfing Victoria, the state organizing body for the sport.
Survey days were selected on a convenience basis, largely determined by weather and surf conditions, and the availability of research assistants. Surveying took place on both weekdays and weekends. Consecutive potential subjects were invited to participate, in the beach car parks, after they exited the water.
Data collected included surfer demographics and surfing experience, the perceived risk of head injury across a range of sports and activities (ordinal scale from ''no risk'' to ''high risk''), the use of protective headgear, perceptions regarding protective headgear (ordinal scale from ''strongly agree'' to ''strongly disagree''), and reasons for not using headgear while surfing (open-ended question). Data were collected with an interviewer-administered questionnaire specifically designed by the investigators. The questionnaire incorporated appropriate sections of validated questionnaires used in other studies of sporting injury, 8 slightly adapted to relate to surfing injury. Some content was developed from expected-injury responses as documented in the medical literature and data items listed in the Australian Sports Injury Data Dictionary. 9 The questionnaire was examined for content and face validity, tried, and revised before use. Completion time was approximately 2 minutes. The interviews were undertaken by 4 of the investigators, all of whom had participated in the development of the questionnaire and were well trained in its administration. Surfers could opt not to answer any question if they desired.
Sample size was based on the reported rate of 8% of surfers routinely using protective headgear. 2 To have a 95% chance that our sample proportion would comprise Ϯ5% of this reported proportion, we needed to recruit 118 surfers. However, the sample size for the larger part of this study 1 was 650 surfers. Therefore, we enrolled a number that was well in excess of that required. Most data are reported descriptively. However, the Wilcoxon signed rank test was used to compare responses given for the perceived risk of head injury across a range of sports and activities. SPSS statistical software (SPSS for Windows, release 11.5.0 [2002] , SPSS Inc, Chicago, IL) was used for all statistical analysis.
Results
Of 668 surfers invited to participate, 646 were enrolled (response rate 96.7%). Most of the surfers were men (583, 90.2%) and the mean Ϯ SD age of the group was 28.2 Ϯ 7.9 years. They had been surfing for a median of 10 (range 1-46) years and had surfed a median of 100 (range 1-365) days in the previous 12 months. Few surfers reported wearing protective headgear while surfing. Only 12 surfers (1.9%, 95% CI 1.0-3.3) reported its routine use, whereas 66 (10.2%, 95% CI 8.0-12.9) used it occasionally. These numbers were too small to meaningfully examine subgroups of surfers who were more or less likely to wear headgear. Table 1 describes the perceived risk of head injury during surfing and a range of other popular sporting and social activities. The results indicate clearly that only a small proportion of surfers consider surfing to be associated with high risk. Slightly more than one third of all surfers considered that the risk of a head injury while surfing was either moderate or high. This is in contrast to the other sports and activities examined where the risk of head injury was thought to be significantly greater (P Ͻ .001). Interestingly, almost all (96.6%) surfers reported that the risk of head injury while driving while intoxicated was either moderate or high. This response may relate to the intensive and ongoing public education campaigns in Victoria. Table 2 describes the reasons given by nonwearers for not wearing protective headgear while surfing. Three hundred and ninety-five surfers responded to the question and reported a total of 424 reasons. The most frequently given single reason was that there was no need for protective headgear. More than one quarter disliked wearing helmets and reported them as being uncomfortable or claustrophobic or affecting the senses or balance. A further one third gave vague reasons, including ''no particular reason,'' ''never bothered,'' or ''hadn't thought of it.'' Relatively few surfers were concerned about the looks or the cost. Table 3 describes the perceptions of all surfers regarding protective headgear while surfing. In general, the majority thought that surfers who wear protective headgear are less likely to become injured. However, the majority also reported that protective headgear affects surfing performance and that they would rather risk an injury and surf without it. Although over one third agreed or strongly agreed that more surfers should wear protective headgear, opinions were divided regarding its benefits.
Discussion
Protective headgear is used in a range of sports, including numerous football and rugby codes, ice hockey, snow skiing, cycling, cricket, and many others. Although the principle underlying its use is obviously protection for the head, controversy exists regarding the value and nature of this protection. Finch et al 10 draw attention to the contrasting opinions about the function of protective headgear in various football codes. This relates, in particular, to its role in protecting against soft tissue vs traumatic brain injury. These issues are likely to be resolved at the level of the individual sport after evaluations of the nature of injuries expected, levels of risk, and the practicalities of headgear design.
The typical protective headgear for surfing has evolved to consist of a shatterproof plastic shell with a molded foam lining. Although the use of helmets by cyclists has been shown as an independent factor in reducing the risk of significant head injuries, 11 the level of protection provided by typical surfing helmets requires clarification. To date, no trial has examined the effectiveness of helmets in reducing the risk of head injuries while surfing. Intuitively, helmets would be expected to decrease injury risk, and initiatives to increase usage would seem reasonable. However, they may actually increase injury by interfering with balance or vision or may induce false confidence. Therefore, the level of protection they afford needs to be determined.
Surfing is generally regarded as a relatively safe sport. 1 However, a substantial and important proportion of injuries are sustained to the head and face, and frequencies of 26% to 37% have been reported. [1] [2] [3] These frequencies are even higher than in rugby football; in a summary of rugby football studies, Finch et al 10 reported head injury risks of 14% to 27%. Even though exposureadjusted rates for rugby would likely be higher than for surfing, the low usage rate of protective headgear among the surfers in this study is noteworthy. However, this is unlikely to be an isolated finding and is consistent with findings of other studies. 2 Almost three fourths of surfers in this study believed that protective headgear would decrease the risk of injury. This poses the question of why so few surfers do use it. This is most likely answered by the finding that many surfers consider the risk of head injury to be quite low. This is evidenced by the sizeable proportion who reported there is no need for protective headgear and the comparisons of head injury risk with other sports and activities.
More specific barriers to the use of protective headgear were reported. The most important related to its physical presence and included discomfort, claustrophobia, and its effects upon the senses and balance. Closely related to these responses was the strong perception that protective headgear affects surfing performance. Studies in other sports have also indicated that comfort and effects upon the senses are reasons for not wearing protective headgear. [10] [11] [12] [13] Few surfers reported the appearance or cost of protective headgear as barriers to its use. However, it is possible that appearance is a more important reason than reported. Although not recorded during data collection, various comments made informally by some surfers support this possibility. There were also comments that associated the use of protective headgear with unfashionable surfer subgroups, including ''old men,'' ''grommets'' (beginners), and the inexperienced. These comments are consistent with the well-recognized ''surfing culture'' that encompasses, among other things, fashion and appearance. Finally, for a surfer to declare appearance as a barrier could be perceived as an acknowledgment of his or her vanity. Although conjecture, these possibilities are consistent with the findings of studies in other sports that have also found that looks are an important barrier to the use of protective headgear. 12, 13 Furthermore, it has been reported that comfort and peer acceptance take higher priority than do safety issues related to protective headgear. 13 The finding that one third of surfers gave vague or poorly defined reasons for not using protective headgear suggests that they may be ambivalent about its use. It is possible, therefore, that a considerable window of opportunity exists for education and other strategies that affect the opinion and behavior of a substantial proportion of the surfing population. It is also possible that the responses of some surfers were ill informed. We did not distinguish surfers who have and have not previously used protective headgear while surfing. Hence, it is likely that many of these vague responses were perceived rather than actual barriers to the use of headgear.
One important finding of this study was that half of the surfers would rather risk an injury than wear protective headgear. This finding indicates that, for many surfers, the advantages of its use are outweighed by the disadvantages. Hence, any initiative that aims to increase the use of protective headgear must address a range of issues. Improvements in safety can be achieved only when people perceive that a risk is apparent and choose to remove or limit that risk. 7 Hence, education campaigns are indicated to highlight the nature and frequency of surfing injury, especially the substantial proportions of head and facial injury. Awareness of the safety benefits of headgear is a strong motivator for wearing it, and education strategies focusing on the potential injury risk and the benefits of headgear are likely to be useful. 10 Second, design features need to be addressed to minimize the physical problems associated with headgear, as reported in this study. In this regard, further research is indicated to define more clearly the nature of these perceived problems. Finally, attempts should be made to embed the use of protective headgear into surfing culture and to promote its use as ''fashionable.'' This might entail promotional activities through surfing clubs and associations, articles in the surfing literature, collaborations with headgear suppliers, and the use of role models prepared to advocate its use. This study has some important limitations. The data obtained were largely composed of perceptions of the surfers and may have been subject to measurement and prevarication bias. Also, these perceptions may not have been based upon the experiences of the individual surfer, as mentioned. However, unlike many population surveys, this study collected contemporaneous data and is likely to be relatively unaffected by recall bias. Furthermore, the large sample size, excellent response rate, and enrollment of consecutive surfers assisted in ensuring a representative sample.
This study indicates that most surfers do acknowledge some risk of head injury and believe that protective headgear is likely to minimize this risk. However, this perceived risk does not translate into the widespread use of headgear, and various barriers to its use are apparent. Prospective studies are required to accurately evaluate both the risk of head injury among surfers and the effectiveness of headgear in injury prevention. Until these data are available, it is not possible to make definitive recommendations about the use of headgear in this sport. However, because headgear use would intuitively reduce injury risk, educational initiatives highlighting the risk of head injury should be considered. Also, further research aiming to improve headgear design is indicated and can be directed by responses obtained in this study. Finally, protective headgear will need to obtain a higher profile within the surfing culture before more widespread acceptance and higher usage rates are achieved.
